Vitis labrusca extract effects on cellular dynamics and redox modulations in a SH-SY5Y neuronal cell model: a similar role to lithium.
Oxidative stress and calcium imbalance are consistently reported in bipolar disorder (BD). Polymorphism of voltage-dependent calcium channel, L type, alpha 1C subunit (CACNA1c), which is responsible for the regulation of calcium influx, was also shown to have a strong association with BD. These alterations can lead to a number of different consequences in the cell including production of reactive species causing oxidative damage to proteins, lipids and DNA. Lithium is the most frequent medication used for the treatment of BD. Despite lithium's effects, long-term use can result in many negative side effects. Therefore, there is an urgent need for the development of drugs that may have similar biological effects as lithium without the negative consequences. Moreover, polyphenols are secondary metabolites of plants that present multi-faceted molecular abilities, such as regulation of cellular responses. Vitis labrusca extract (VLE), a complex mixture of polyphenols obtained from seeds of winery wastes of V. labrusca, was previously characterized by our group. This extract presented powerful antioxidant and neuroprotective properties. Therefore, the ability of VLE to ameliorate the consequences of hydrogen peroxide (H2O2)-induced redox alterations to cell viability, intracellular calcium levels and the relative levels of the calcium channel CACNA1c in comparison to lithium's effects were evaluated using a neuroblastoma cell model. H2O2 treatment increased cell mortality through apoptotic and necrotic pathways leading to an increase in intracellular calcium levels and alterations to relative CACNA1c levels. VLE and lithium were found to similarly ameliorate cell mortality through regulation of the apoptotic/necrotic pathways, decreasing intracellular calcium levels and preventing alterations to the relative levels of CACNA1c. The findings of this study suggest that VLE exhibits protective properties against oxidative stress-induced alterations similar to that of lithium. These findings suggest that VLE may be an attractive potential candidate as a novel therapeutic agent for BD.